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3:15 to 4:05
• Presentation Overview
• Background

• On History of CADD
• On current NCDOT ORD Implementation initiative

• Understanding the Technology of 3D engineered models
• Stakeholders and Anticipated Benefits

• For Consultants, Design Engineers (PEFs and NCDOT)
• For Contractors and the Construction Industry
• For DOTs, Agencies, Decision Makers
• For Citizens

• Moving Forward
• Technical Implications
• ORD Pilot Projects

• Presentation Summary
4:05 to 4:15
• Questions and Input
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CADD means Computer Aided Design and Drafting.

1940s – First digital computer developed

1963 – Ivan Sutherland presents a paper on “Sketchpad” which
allows interactive graphics

1980 – Introduction of Personal Computers (PCs)

1990s – NCDOT begins transitioning from hand drawn
engineering work to CADD utilizing Bentley Software.

2020s – NCDOT transitioning into 3D CADD utilizing the next version evolution of Bentley’s CADD Software.

V1-5    V95     SE       J     V8     XM     V8i     SS1    SS2   SS3   SS4
1985   1995  1997  1998  2001  2006  2008  2009  2010  2012  2016

OpenRoads Designer
CONNECT Edition

���������

	��
��
������"������������"���#��(������
�%�������

*������������

�"������

�������+��������

���"��������

2017 - 2021 20212016 - 2017

�

�



����������

�

���������

#���"�&�
�������� ��������� 
��!

���������

�%�%�""�������"��&���"��������������$���
��$�����������,

�

�



����������

�

���������

The design intelligence is stored with the graphical element.

• 3D Model-Centric  

CURRENT

2D Design Workflows Sheets (PPXS) 3D Model (Incidental)

3D Model

ORD 

2D/3D Design Workflows Sheets (Incidental) 

• EVOLUTION = Just like hand-drafted to CADD 
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• Integrate Multiple Disciplines

OpenRoads
Designer

OpenBridge
Modeler

OpenRail
Designer

Drainage 
& Utilities
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Civil Cells

Street Returns
Driveways
U-Turn Bulbs
Wheel Chair Ramps
Cross Overs

Easily place common 
design layouts.
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Greater utilization of intelligent 3D CAD models to 
support the lifecycle of transportation projects that 
provides:

• More economical and efficient project delivery
• Improved public safety
• A focus on benefits to the tax payer
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• Deliverable requirements are changing

• Types of data is changing

• Amount of data is growing

• Size of data is growing
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Software
Workflows

And
Business 
Practices

Standards 
and
Regulations

Hardware
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Funding

Manpower 
&
Expertise

Equipment

Politics
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens

The 3D Technology Modeling Evolution is generating a 
number of benefits for stakeholders
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens

o ��������������������������
o ������������������������������������ ��� !� �� "���� �

�����#��������$
· ������������ # 

o %������"���� ����#�� ��������� ���������������  �
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens

· )��������������� �����

o %�� ��� ����� ���������� ��������� ������ ��� ����� ��
�" ����������&�������� �(� "��$�*�"�����"��(� "��� ��
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens

o )���+�������+���������������� �� ���&� ������ ���� ����
�&��� &��'�
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens

• ," ��� ��)��!���-"������.,)-/��������&�� ����
������� ���� !� �������������� ��!��!&������� �"�  ����
���0� �� ������������� �"� ����((�������� !��" �!��!�����
���� �����(������$

• ��������������� �����(�������������� ��������&� !� �������
���� ���������� ��.-12/� �!������+�,)-���������! ������ ���
������ ������"������������� ��� ������ �"� ���� 3"���� �
���� ���$
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens

• ,)-���������"��������� �"� ����3"���� ���"� ��& � !�
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens

• ,)-������ ���������������� ��� �������(����!����� ��0� �����
���� �������&� !���&������������ �&!���������� ���!��!��
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��( ��&!�����"�������!�"�+���� +����� !����� ���� ���
����� �$
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens
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• �����������	������������������������������������� ��������������
�������������������������	��������� �����	� ����� �����
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens

• 
������ �	�����������������"�����������������#��� ��������	�
������"�������#�����������	����%����������������� ����������
�����	$

• ���	���������������������������������������� 	�������
������������������������#�����������$

• �����������������������'����	�
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens

More efficient use of Citizen’s tax payer dollars.
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens

Ability to more readily “see” and “understand” projects prior to 
construction.
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens

Ability to more readily “see” and “understand” projects prior to 
construction.
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Consultants Design 
Engineers (NCDOT/PEFs

Contractors and 
Construction Industry

DOTs, Agencies and 
Decision Makers

Citizens

Ability to more readily “see” and “understand” projects prior to 
construction.
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• Approximately 20 ORD Pilot 

Projects currently underway by 
NCDOT staff

• Currently underway on 2020R2
• Next anticipated Bentley ORD 

2020R3 update expected this 
Fall
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NCDOT Leadership

ORD Implementation Manager

ORD Working Group

ORD Working Group Facilitator

CADD Coordinators
(Super Users, Representing each Unit/Division as needed)

ORD Implementation Team 
(SMEs)

NCDOT Users
(Relaying issues and experiences to CADD Coordinators)
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Coordination 
and 
Communication

Disseminate 
technical 
information 

Collect 
feedback

Discuss 
challenges 
and barriers

Track progress of 
development updates
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• Approximately 20 Internal ORD Pilot Projects Underway this Summer/Fall
• Across nearly all 14 Divisions and working with the majority of the Design Units.
• A partial list of current Pilot Projects include:

Roadway, Hydraulics, Structures, other Units: B-5156 and U-5816
Geotechnical: B-4491
Location & Surveys

Asheboro Office: U-5758
New Bern Office: U-5878
Winston Salem Office: 79-0108
Sylva Office: R-5799

• Primary focus of Pilot Projects is to:
• Provide hands on training/practice utilizing ORD
• Determine how to replicate in ORD work currently performed in MicroStation V8i SS2/SS4 
• Determine what internal Unit / Division Workflows may need modification
• Determine what feedback to provide to Bentley regarding potential software fixes and or 

enhancements.
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People, Disciplines, 
Time

Better Information 
Management

Current 
Practice

• Time and effort saved
• Increase in quality and asset knowledge
• Reduction in risk exposure
• Attribute rich data

Plan Design Procure Construct Operate Maintain
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NCDOT internal ORD 
Working Group 
Members are actively 
testing, training, and 
piloting the ORD 
software now.

Working to determine 
efficient, multi-prong 
approach to 
coordinating with our 
external partners.

https://connect.ncdot.gov/resources/CADD/Pages/OpenRoadsDesigner.aspx
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NCDIT

Ellen Dickson, PMP
Engineering Application Services 
Manager

Kyle Nauman
CADD Services Manager

Rande Robinson
CADD Services Technology 
Support Specialist

NCDOT

Roger Kluckman, PE
Roadway Design Unit Specialty 
Functions and Support Services Group Lead

Jason Moore, PE
Roadway Design Unit Support Services 
Section Lead

Oak Thammavong
Roadway Design Unit Engineer III

Presenter / Facilitator:
Jeffrey M. Garland, PE, PMP

NCDOT ORD Implementation Manager
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NCDOT.ORD.Implementation.initative@ncdot.gov

Presenter / Facilitator :
Jeffrey M. Garland, PE, PMP

NCDOT ORD Implementation Manager
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